ABSTRACT
Introduction
We report a case of a young male with a femur fracture following a motor vehicle collision who develops cerebral fat embolization. As a consequence of his brain injury he develops a constellation of signs/symptoms consistent with Paroxysmal Sympathetic Hyperactivity Syndrome (PSHS). This clinical presentation is one of sympathetic autonomic dysfunction. Four of the 6 following criteria (tachycardia, fever, hypertension, tachypnea, diaphoresis or extensor posturing) are necessary for diagnosis. Awareness of this syndrome will lead to a timely diagnosis and appropriate therapy.
Case report
A 21 year-old male was involved in a high-speed motor vehicle collision. His past medical history was significant for methamphetamine abuse. Injuries were limited to a mid-shaft femur fracture with an open distal patellar fracture. On the evening of the injury, he underwent irrigation and debridement with antibiotic bead placement for his open fracture along with a proximal tibial traction pin for temporary stabilization. There were no immediate intraoperative complications and the patient was transferred to an orthopedic general care unit after satisfactory anesthetic recovery. Approximately fourteen hours postoperatively, he developed sudden onset of confusion and agitation associated with chest pain, dyspnea, tachycardia, hypoxemia, and hypotension. The rapid response team was called to his bedside. He was subsequently intubated for hypoxemic respiratory failure and transferred to the intensive care unit (ICU) with the presumptive diagnosis of an embolic syndrome (fat vs. thromboembolic).
Physical examination was unremarkable except for his lower extremity injuries and scattered crackles anteriorly on lung auscultation. No petechial rash was identified. A portable chest film showed new bilateral infiltrates. An emergent chest computed tomography (CT) angiogram did not demonstrate any filling defects. Bilateral parenchymal interstitial changes consistent with edema were noted. Transthoracic echocardiogram revealed moderately reduced right ventricular (RV) function with dyssynchronous interventricular septal motion, right ventricular systolic pressure of 44 mm Hg (systemic pressure was 108 mm Hg) and a dilated inferior vena cava (IVC). Left ventricular (LV) ejection fraction was reduced (48%), but no regional wall motion abnormalities were seen. Laboratory data were unremarkable except for mild leukocytosis and anemia. The ratio of partial pressure of oxygen in arterial blood to fraction of inspired oxygen (P/F ratio) was 100. A working diagno-sis of acute respiratory distress syndrome (ARDS) secondary to fat emboli syndrome was made. A lung-protective ventilation strategy and other supportive measures were employed. On ICU day 2, femur stabilization with an external fixation device and patellar tendon repair occurred without complication. A chest film demonstrated improving bilateral infiltrates with a corresponding increase in his P/F ratio. During a sedation holiday on ICU day 3, the patient experienced 2 episodes of extensor posturing in all extremities with eye deviation and masseter muscle rigidity. These spells appeared to have resolved with intravenous benzodiazepines and fosphenytoin loading. Head CT was negative for any acute intracranial pathology. Physical exam demonstrated new petechiae over his upper chest and axilla. Despite therapeutic phenytoin levels, the patient continued to have episodes of extensor posturing, tachycardia, tachypnea, profuse sweating and fevers on ICU day 4. Electroencephalogram (EEG) monitoring demonstrated no epileptogenic activity during these spells. A neurology consultation was requested for these spells and the patient was subsequently diagnosed with PSHS. An magnetic resonance imageing (MRI) was obtained and demonstrated changes consistent with cerebral fat embolism with innumerable foci of restricted diffusion within the subcortical and deep white matter involving both infra and supratentorial regions. The imaging was consistent with the "star field pattern" of cerebral fat emboli ( figure 1) . (1) The treatment of the PSHS included clonidine, gabapentin, morphine, propranolol and lorazepam. Ultimately, the spells decreased in frequency and duration.
On ICU day 15, he was transferred to a general neurology floor. He was obtunded, had intermittent eye opening, and did not following any commands. He had undergone tracheostomy and percutaneous gastrostomy tube placement. Prior to dismissal from the hospital, the patient became more alert and interactive. This improvement resulted in admission to brain rehabilitation program 51 days post injury. Ultimately, his spells resolved and he was weaned from all neuroleptic medications. After 
Conclusion
Paroxysmal sympathetic hyperactivity syndrome presents unique challenges to physicians treating brain-injured patients. Unpredictable autonomic discharges can lead to large swings in hemodynamics and abnormal movements. It is important for all physicians caring for brain-injured patients to be aware of PSHS and to familiarize themselves with treatment regimens; as inappropriate diagnosis may lead to unecessary ineffective interventions and therapies.
